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Abstract: 

PROBLEM TO BE SOLVED: To obtain a liquid crystal display device capable of inexpensively displaying 
images of multiple gradations by impressing third pulse voltages in synchronization with second pulse voltages 
on signal electrodes and controlling the pulse width of the third pulse voltages according to the display 
gradations requested for the pixels to be driven. SOLUTION: The on-timing of the third pulse voltage (the pulse 
voltage P31 and the pulse voltage P32) to the signal electrodes is delayed by the time ta each meeting the 
display gradations of the pixels to be driven from the on-timing of the impression of the section pulse voltages 
(pulse voltage P21 and the pulse voltage P22) to scanning electrodes, by which the pulse width of the third 
pulse voltages P31, P32 to be impressed to the signal electrodes is changed to the pulse width of the second 
pulse voltages P21, P22 from zero. As a result, the selection of an intermediate state is made possible over the 
entire region from the state of the highest reflectivity that the liquid crystal display layer can assume (i.e., a 
planar state) to the state of the lowest reflectivity (i.e., a focal conic state). COPYRIGHT: (C)2000,JPO 
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tS«lfc«Mt8*l^ R«BBMfc«A (« 
*tf ^r^f * **AMN 1 0 0 0 X XlC*>f ^fl* F- 
;^VhS 8 1 1 ^30. 6fiS%^&aLTJii^K#ti£§ 

9JIRGACUR184^3 mM%-&C?«Bstulgf* (tSI 
x{f^fl^Wt§«tl7^ U h^yv-R 1 2 
8H) t*m&ttT+8 : 2 OfJ^T'tg^ L & O 

#s*!Si*-rs (mffo.o2mw/cni 2 <of&m*\ 
mamt^itvt. 0. 2 5 mw/c^ o^^^r 1 crisis 

»r«) ci:U:cfcOK«BTO«f**a-frS*Tffl»«« 
[0 0 4 4] SAaE^iR^OWUSttx ±f2<0£? 

a l/7r U y jr«A*«H»bfcfc© t "T* C t fc RTft-e 
^5§o *fc, Sfei/fJ3K 3 2Stf3 3©fnfn 

[0 0 4 5] ^KttttA«9yR?««M a rSttA. «f 

30 Bx 2w«as. aB8S«oi.^-rnjcgg*puTfc<fcv^o * 

tt. *«K5^0«Ate****©ft^*«*fa 

[0 0 4 6] 0 2 te«ft«W*K:W?K«ift»*Wr»* 
A**ty*A«iRBO»3eaill*0 1 W**f • 02O 

c nicest* efe^/iT^sfc*. 5 

40 5 0 n m«ifi©»^*iWW!^«tl»**l | «< ft 
te&§5 5 0 n m#ifi<fc D»«ft«li:lt^Ta**tf 

ffiAoa^swiss* osv^»fiojt««Aa^Ji*a 

«fi^ffl<*S«H?SAfi^Brt«B5"e)t*f(abS<ft 
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[0 0 4 7] fi£oT. #fe^yitC^ta*rSfe^X«12 

*f«9fcB\ SPR-Red K SPR-Ye 
1 1 owl (W±H#*EESWH4t«D S*«KVC**o 

1-426. M-483 (ttJ^#KES»H*fflD 

[0 0 4 9] fefSKDgsjtaSte. WL&<OWK<Ofclb<DWW 

fcWHttav^ ffiS«^SO±f*^*tbT0. Ill 

[0050] &mmu<Dix*ivicm&y * frz-zmm 

-No. 8. No. 2 5 (HW-Xhvyo^yJ 
ffil K 12. 1 3S**Cti60«fe7-<7l/#-**6 
[00 5 1] STfc. ?K»0»REI*tt«J:l)«aft«0 

[0 0 5 2] nUX^U y*raSO^Ef*&. A«3te 
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T. H 1 ^i/f^l<0^1 3 1 x 3 2, 3 3 (OftM 
ffla*tt«*T5 0%TSS. fCT% 01 6lC^r<fc 

;jyB3 1 O«»fcaRS«i6ftWHIUT*«O0IS#lPl 
anfi<0»ffi*r&#»fe*5yi 3 1*. £§feS^Jl 3 2 <D 

^tsu&w^m 32' , 3 3 omui tmiR 

,Ti3r . ife^fsi3 2. fiBttt*«B<D»fe«5yi 
20 32' , *fe^i3 3, aBtttwa!o*fe«ayi 3 

[0053] sr. hi tc^*r^se«> ^n^n^ 

Sfi2 2 i:i§li2 i OK. iSfi2 4 

123 fcOMk ^lfffi2 6 fc«*J««2 5 fc©HBfcJJf 

40 £> 0 

[0 0 5 4] &*5. C<lT*ti3JBO?BE**^Jl^e»*5 

1>T. 0 3 (A) RtfH3 (B) *#JHLTlHBB-r*. 
[0 0 5 5] KttBEKBti. 03 (A) Ic^t^SMlS 
mW)\B\$&Rtf^3 (B) fc^ffll^WaHIIKlBlHW^Sft 
So ^Sm®fgl6lHlKt±. 0 3 (A) IC^VTcfc?^ > 
so 7hl/^5 1> ?y*5 2Wfffl*F7^»5 3 
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(10) 



[0 0 5 6] j6*«fTFtt*0*5fc:*»^**o ft® SI 
£oTx i/7 1 <Offl&<0\&1l<Or>%<0—*0 

^ts >7 F 5 1 (D^Vte-rSfflftfcJE&gg*. 

TW>< 0 5/7hUyX>5 1fr60BAB^ ^XhP 
-7§flc|5liLT> 5^f5 2tC<fct)^^2tl5o 
Ctl&iaD> ^^5 2 0l^ffl^^<D-O/c 20 

^aj*F-7^u*a*3^nrcttJiif:at). 

ai*F^^^wmsfca*>sfc«>. ^^a^aii^w^ 30 

[oo5 7] *7c, 03 (b) ^*r<fc-5tc> m^mm 
wtbrnWAfy fus>**«6 k 77fSP6 2, 

>^6 3. rJV^W£336 4XlftB*F^>f/<»6 5 
PWMHBSSW^-rao B*K^«6 5tt, BIO 

»s*syi» a (fli^-fv) icznen 

-^aB6 4ttx ^a^F^^r^^ui^n^nsatsnfeii 

ftoav^lx— ^^tti/^o #3y^l^^l ^ 40 
■ftl&n [bit] OT^fa- F • r3>/*U— £ 

t] Of»^^ &^£gS6 6fr&0<r-*XFa 
-^{f^craffibT^^^SC^^TfrSo 3/7 Fl" 

n [bit] v^7M/^ (H*««) **TbTl^ 

^•^Ts ISl«t»^I®r-^ (»»r-i0 * so 
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(ntt. 2W±<0«H» [bit] ©I®f-^ (KM 
x-$0 ^^n^o iHix-*^ H/f^**tfc 

[0058] m^mmmm\aim±. aw>*5icbT#« 

ffSffcU *7>-f5yytf4tHW**^««ff 
fctfiirrsc *s/7H/^?fcAA«ft 
fcil^-r-^ti> x-^Xha-^fl^cfpJWbT. 3r 

[0 0 5 9] -73s **:/*6 3«\ UtvbOTO* 

7y/fS 0 #^V*6 30^7^^hflSl±. 

6 3fr£<0#^Vhffi£, 77f*^OI»f-^ (PS 
W-r-iO fc^vFfc 

So 

[0060] emeu:*?), *BJ*K9^W6iB*S 

HiAF7>f/^6ai*?nsOTo*7j'-<5ym 

TlRlCtc-rsct^TSSo iS«-r-#»->7FU^X 
£/rbT^£fci&. Htttefri Cfcj^T**. CtU*:* 

[006 1] C 0«««^F A tt £ C 7* ttEMSlR B 

9«SRc 93*0 b ft SEE £ OMtfiSt8«ffi»tf* 

£ bT ^KISOH^ ft S o 
[0 0 6 2] H4*#BabT. H 1 G>8!Mi*^£6 

«/TxS*8*»©-«teO^TltWt8o B4W\ EM 
^HSfc^JSrSjtatftffi^OPiOltBEt. EMM* 

is ^ ^ wj^t ^ m^nm^(D wtum& t , ^mmtm 

««BBO«ffi«i:OBI***bT^*o H4tc^T 
ti. EMM*jBmoS«^^S^ci:*rs^^ fg»)M^ 
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[0063] ■ft^MRoEi****** *nn. wh 

;l/XQEEP 1 roO/^l/XtEP2 K P 2 2fr£ 

tt. /*;i/X<Et k *«vio»w^«ffPi* 
;l/XSJEP 2 1 RlM;l/Xtt t 3 . ^t^Vl (D/WX 

mffp 2 2 ^mm 1 4 <owm^mtxwim-t&o 
[0064] — mmc»ikom}c^xms. 

-V2<oi4^;i/Xf5P 4*Biira*r§o S4^;vxi 

;l/XmBEP 1 cD^ft&fc— &«**o ^4^;l/XmffiP 
4 oStttt. *08Ttt. IB 1 /^^IffP 1 £><Il££i£ 

P 4 *Biin«. i &lc- o^^XfffP 3 1, P 3 2 

K P 3 2 li^f tlt>**«^- V 2"e«5o 20 
[0 0 6 5] A;l/XtffP 3 lRthV^XttiEP 3 2<D 

XSfiEP 3 lRtf/«rt>X«ffiP 3 2 0*7^^V^ 
®JEP 2 lRtf/Vl/XSffP 2 2W7^^f^>^- 
[0 0 6 6] iBiWWlBiROSW****:*:^*^^ 
X(Bt3<0/^XtEP3K P3 2#MtaSftSo /< 

a. /^;vx«ffP2 1 ©*n&t— art - ** 

P3 2^^^5^Rtf*7?^^V^ /^VX 

[0 0 6 7] B«a»li*oS«**itiHi»4:-r*«^ 
0 < t a < t 3 <QIEBT% /^VXIEP 3 1 RXS 
;^XtffP3 20t^^^V^U ^n^tv^x 
tEP2 2 2©*y*^^vy*5 

tjP3K p 3 2©/WXW*0fc:&s o ^ft*>*5* 

e:o*&. m^mmica. »4/^i/x«eep4W9Mio^ 

ftfc&. /^l/X*g^0C0/^;l/XSEEP 3 K P3 2OT 

[0068] cti^ia^ m4icmfXoic, mmn 

+ V2) ©/^7«ffP5tf91iDSn5o ^LT. B$H 
;VX®ffP 6 1 ^;1/Xfflt 3 0/^XlEP 6 2^ 50 



It*****:*-**^ 6 1 fttf^;l/XS 

flEP6 2<D***»* (V1+V2) 
[0 0 6 9] BiKk»IB*OS»**«*Et**fc«/h 

1 RWWT.UE.P 6 2 t±^-tl^tV^l/X*S t a. 

2 V 1 /^l/Xffl ( t 3- t a) . (V 
1+V2) O^OS»fr645o Bf&fc^Hit^KS* 

**«/htt5i^x ^;vxiffp 6 1 stf/^xfff 

P 6 2<D*£2lSV 1 £&S 0 

[0 0 7 0] C<D£5lC «*mS^O*3/^l/X«BE 

(/^vxmffp 3 1 Rtf^vxwEP 3 2) mano* > 

94 3.1/?** Mli^^2;^xiff (/*;l/XS 
SP2 i&tf^;l/X®ffiP2 2) Blft3<0*V#>f 

B»«ftffiiS<0«^l«a^|Si:fc«pHIt a roil 

£#sc£t. <i^«au:a«io-rs^3^<;vx«ff P 3 

l!3J:tfP3 20/^8^ -tfufr£^2A;l/Xf»E 

P2 k p 2 2o>wx«£Tg{t£*So <:nia 

9. M*^fcfflinrrS/<;l/*WEP 6 1MP62 
[0 0 7 1 ] /^1/XSJEP 5 l±m^m$*<Dlfc3*%:&** 

zm&tTZo /^xiffp 6 i&tfP6 2<o*-n ; e f n 
UteXtt^e^a*^* half y ^jrjuc-tsz: £&~e 

ttTl^S^PtHWSUT. Wit a<D««*1«frrS 
2P61 RWW^W&P 6 2 0#1iBE{ff#0<H*Hfi 

[0 0 7 2] &*5, g4;^XtEO»*^ 
[00 7 3] cl^bT, «2/<;VX«JEO*V^>f5V 

yicjfr5S3/^iiffo*v?^5yyxtt cs 

X«EO*7*^S>^W»tts »3^;l"X«E<D 
y^vx««-t?a^&^a< ^ s £>^2/VVX^ffiO^;VX 
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mvm&ttt***ittf& < onntaHRt?* * £ t 

»{*Mai8S6M 1 teo^TBHUSTSo aM*©wj£«* 
aft3tt»*-raEMffl»3H8ftWCM- 1 0 0 0 (5 
y;l/«t® *E^T*Hfcfi*«* (YM) *«St5C 

[0075] Kjiaayftt^i^xxy ? *«*avr»ui 

<DMN 1 0 0 0XXMZ L I 1 5 6 5 Ofi-frKK* ^ 
/^bkbTS 8 1 1 *SiDLT^ 5 5 0 nm 

OB F 5 3 0*i&&L3fcfc<D*E^:fco 
[0 0 7 6] ttE0Jta<0ftfM. V 1 = 1 4 0 V, V 2 
= 3 0 V, t 1 = 5 m s e c . t2 = 2msec. t3 
= 2 m s e c , t4 = 2mseci: Lfc 0 £7ci. fi^lt 
ffi^B3fiO-rSSB3/^l/X«ffiO/^l/XB (t 3 - t a) 
*0msec-2msec OKBtSSft^^o 
*<D. K3'W7ME.*MJ&1r&/W7>W£P 3 iRtf 
P 3 2 4V<;1/X*B (t 3 - t a) k^fiS^*?*)^ 

(yffl) fcflDM«*H5ic» , r. ^;i>*«e©>< 

;l/Xlflg# 1 . 1msec fit±"Ctt YflU±« 1 1 t* 
ft*^ ^;l/XtB# 1 . 1msec &T*<Dmm?liYf& 
&4~ 1 1 (DlBH"eil»c69^a{t:L/Tt>So 

[oo7 7] a*3. cicTtti8i!iiHiK*iB#x ^»c*r 

Sfcftfc, »1/<;1/X«BEP 1 fc»2/WX«BEP2 
(/*;1/X«EP 2 1MP22) 0****lRlC*f?« 

VI £U P 4 k^3^;bXmi±P 3 

G*A/*«EP 3 1 RU P 3 2) 0**£*BC:**S 

Tni^2/^xms^r^*r^^;vxsjEP 2UP2 
2 0/<;i/;MB*lRlfc t 3kLnw |qii:t?a<Tfe 

<fcl\, CCTHi/^VXIiJBEP 3 1 Rtf P 3 2<0* 

l/ZJ^S?*, ;^XtffP2 l&tf P 2 2<D*V* 



E^^ti^nzioo^^i/xsffi^&asfe^^bTo^s 

[0 0 7 8] 06fr£08£r#8SLT. MMW&RZffM 

10 04^*rffi»^^-vkni:ffift/^^-^cT. fgi 

;^X1EP 1 /^VXmflEP 2 K P 2 2<D— O<0 
[0 0 7 9] {f^H^tCti, IBftW*jB*OS^|5BSl»C 

So flWWBfcli. S-f'WXttt K *t?-V20 
g4^;l/XtffP4*, fgi/^i/XSHP l tmcZ'T 
^y^MatSo »4^i/X«ffiP 4<o<§ 

14k. gw^XiJSP l offitt«ifiaH4T*feSo 
20 T> B#H t 2 0^ WKO(D;^XfffP 3 K P 3 
2, P3 3. P3 4*^^3^1/Xlff^«J:^ 
icmwfZo /^XlEP 3 1 Rtf P 3 3^ 
&t aT\ **«»V2Tf*8. /<;l/XftJEP 3 2 2Uf 
P 3 4fcJ\ /^l/Xffitf ( t 3- t a) T\ **^ff-V 
2Tft8. ;^XSffP3 1 £P3 2t±. /^1/XMPB0 

Tffljn-rso ^xseep 3 2 k p 3 '<?vxmm 
t 4 -eaiiD-TSo ^;vx«ffp 3 3 k p 3 4 t±. /^;i/X 

m t a^ft^^SdkT% /^1/XfffP 3 Is P3 
30 2. P3 3> P 3 4*tl j en©/^VXiH*S^So 

[0 0 8 0] B»^H*0^*«r*fcOtt»k: , rs 

^jcii. R$Mt a = oWo cmaD, m^ms 

tcti. ^;l/XB0O^;VXfEP3 K /<;l/X(Bt 30 
/^;l/XSJEP3 2 N /^1/XipgOO/^VXaflEP 3 3. ^ 
;l/X«t 3^^VXmEEP 3 4^Hl*D^tlSo IBIfi^f* 

t 3k-rSo cn^cfct). /^i/x«t 3 

O/^l/XSJEP 3 1 . /^XBOO/^tEP 3 2, 
^;l/Xipg t 30^;VX^JEP 3 3, /^l/XipS0O/^l/X 
40 tEP3 4^9]*D?n^o 

[o o 8 i ] s 6 ic;s*rffiasjE^*->icT^a® 

^Pg|@tCjSCfc^:^^£0/^l/XSffP 6 K P62^, 

XSEEP1 K P 1 2fr£a£fgl /^l/XffiEEk> 
(D/^X1EP2K P2 2. P2 3> P2 4^645 
S2/^l/X«JE*ai40-rSo /^1/XSJEP 1 1«. 

xips^t 1/27?, ^*sff-viT«5. /wxns. 

so P 1 2tt. /ifrxm/ft \/2T\ *«ffVltf« 
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So ;^7iEP 1 1 kP 1 214. /^V^WmO'CWta 
fSo ^^VXiEP 2 1 t P 2 3 lis fcvrnfc'W** 
fft3/2T, *«S#-Vl-e*8. ^;VXSffP2 
2£P2 4i4. ^ftlfe^Wt3/2^ 
tfV l T-SSo ^;l/XfEP 2 l P 2 2t4. /WXHB 
RiOT^WiO-r^o ^tEP2 3tP2 4tts *WX 
PJIBIOT*9JiO-r*o /WXWEP 2 2 t P 2 314. 
XR3BSt 4TBMnrt"*o 

[0 0 8 2] flHfWBKtt* JKft«*ia*<D«SHtHlc 

*§S@klt4. IfZ^^^XlEP 4 1. P4 2^?> 

a*»4/^x«E*a«in , r*« ^^iep 4 n4. 

;«/XBtft 1/2T\ **2tfV2 a ?ft« 0 ^vxa 
EP4 214. /^l/Xflgtft l/2T\ *«tf-V21f 
fe^o ^1/X12P4 lOit^ *MT*ti x /^Xt 

hp i loaHttttittSftKnasestiT^*. /^xm 

EP41tP42^ ^l/XHMO-CfflfcrrSo '^x 

mff p 4 k p 4 2 tis ^-n^tv^xmEEP i k p 

i 2 ^Wtttim-?** 20 

[0083] m*§mmfoi±. m4swxw£<Dmim<D 

S&te&OEOO/W/XWffiP 3 K P3 2. P3 
3. P 3 4^6&SM3/^l/XftflE*B3ftI"rSo 'WX 
MffP 3 1 tP 3 314. ^•fftfc'<rt';*«# (t 3 - t 
a) /2T% *e«#V2Tf*5. /<;VX«BEP 3 2 
P 3 4 14. ^-fftfc'WXiHtf (t3-ta) /2T% 
**«tf-V2W8. ;^XfIP3K P3 2. P 
3 3. P 3 4 14. ^nftl^^XlEP 2 1. P 2 2. 
P2 3. P 2 4 0*VW^ V^^Bt a/2lS 

a^fK^<:i:T\ ;^71EP3K P32. P 
3 3. P 3 4 *n^ft<D'<;l/XW&£*-5o 

[0084] fg«)W^i®^^5*f*^S^:0«filtc'r^ 

*§^n4. n$Hta = oj:no cntc^D. ft^m® 

fcll4. ^nfc'WXtttft 3/2^;VXtEP3 

1. P3 2. P3 3. P3 4#9Knr£n£o igiSW^ffii 

*OSI**««^J>0«»U:'rs*&fc»x fflta=t 

3£-rs<> £ftic&z>, m^mmicte, ^*rnt>^i/x 

B^0^;VXiEP3K P3 2. P3 3. P3 4tf 
[00 85] m7 fcift-rMMtffi^*— vfcTj£§Sfii 
AKctt. £t\ S^tc8Httfi»0/^l/X«EP5 K P 
ffilft^®mo^pgpicjsu^€^«o/^vxsffp 

61. P62. P63. P6 4*tSCttfT?t5o C 
[0 0 8 6] 0 8 IC^mWl^Z — >\C^X 14. ^3 50 
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T. HOCD/^l/XmffiP 11. PI 2fr£*S^l 
XQJE£. QOO/WXtlffiP 2 1 ~P 2 4fr6&5S 

So 

[0087] ■«i««a*oE«**4'nott«fc-rs 

XSBEP 4 1 . P 4 2fr£&S^4/^;l/XSJE ; £PJjn*f 
So /S;l/X«jEP 4 1 14. ^;l/Xffltf t 1 /2T% 
^^V2T*§o ^;I/X3JEP 4 1 ©ffittte* /^Xf 
EEP 1 1 <D@14£3£®tt^^2nT^£o ^^XiE 
P4 214. /S;l/X*gtf t 1/2 -e. *Wtf-V2T'$ 

So ^;VXSffiP 4 1 £ P 4 214. /^;l/xraPH0T*9iAa 

*TS 0 /WXItflEP 4 1. P 4 2 14. Ztl^tvWTsm 

jepii. p 1 2£iRju*^v^T*ffl*ra-r£o 

[0 0 8 8] &4. g4/^XtE081lDO 

^. ^©AOCD/^VXSffP 3 1 — P 3 8fr£&Sgl3 
/<;i/X»E*H]*n-rSo ^;vxtEP 3 1 ^ 
V^4. /^;l/X«BEP2 lO^-f^V^- 
So ^;VX1EP3 1. P3 2. P3 3. P3 414. % 
tlftl/^Xfitft a/2. (t3-ta)/2. ta 
/2. ( t 3- t a) /2T'«5o M;l/X®EEP 3 1 . 
P3 2. P3 3. P3 414. ftlfft^tS^-V 2, 
V 2. V 2. -V2T^8o ^;l/X©EEP 3 1 . P 3 
2. P3 3. P 3 4©^;VXHBtt^f nfeOTSSo 
[0 0 8 9] /^XIEP 3 SO^y^^^^U 
;l/XSBEP 2 3©*v>>f5yi^:-S««. '^X 
SJEP3 5. P3 6. P3 7. P 3 8 14. ^tl^ft/Ol/ 
Xffltfta/2. (t3-ta)/2. ta/2. (t 
3-ta) /2T^8o >^;l/X®jBEP 3 5. P3 6. P 
3 7. P3 814. *n j Pft***#-V2. V2. V 
2. -V2T*5o M;VX«JEP 3 5. P 3 6. P 3 
7. P 3 8 0^;l/XHI!iti^f tito-pftSo 

[0090] Mtati, mW}MMmm<om^mmic^ 

CT^ffcS-tfSo cntc^O. /^VXSEEP 3 1 ~P 3 

8*ft^n©>wxiB*£K.£« iKft*f*a*<osi** 
*«^ott»tc-rs*&fcii. mmt a = o£-rs 0 c 
nia»}, iftsictt, /^xipgtf^n^no. t 3 

/2. 0. t 3/2. 0. t 3/2. 0. t 3/2<Z>/< 
;l/X«EEP 31-P3 8#93j&m*tlSo 

[0 09 1 ] B»?»Iii*os«**«/>o««u:-r* 

*§^Ct4. H$Rflt a=t 3 il^rSo C ft\C X K> . {M^M 

mia*. /^i/xig^n^nt 3/2. 0. t3/2. 

0. t3/2. 0. t3/2. 0<D/^VXffiJEP 3 1 ~ 
P 3 8tfBlto£tt£o 08lC^*riKiftmffi/^^-V^T 
jtSElMERtf «^«S^«ff Win-r S c £ T% KM^ft 
mm<DWLSk\£l*. Sl^8lttW3fi<D/^l/X»JEP 
5 1. p 5 2*Bi*n-rs<ii:^T€?So ^o^. fgW^ 
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Z-ZWWXm&P 6 K P6 2. P6 3. P6 4^t 
[0 0 9 2] 09 (A) RUm9 (B) £ N 

7D7^tfc5o H9 (a) tc^*r^fimffisttie]K 

te. 03 (A) ^-T^OfclplCtOTfe^o 09 
(B) tf> «#«8BB»BB©«»^Dy*H-e**. 

i9 (b) \c7Ts?m*§nmm®f&te, 03 cb) 
[0093] 09 (b) K7K-tm^nmmW)®mcft^ 

Xlt, ffi*K^^/^»6 5 ^y;^l/-^ai6 4 OK 
088*1$ 6 7 let*. RJ&SSMI 6 6 6 y * ^ hfl^tf 

A^^n^o 09 (b) <om^»aiB»iHiBfc^»5^ 

y;^?»6 4fc 03 (B) (Off^affiiBKHslK^ 
[0 0 9 4] £1ElslftflS6 7tt. #HJ2jK^f><fc*tl 

[0095] y-feyHfJftau lie (WW® <oyv 

y?. yuy^e 7 1 lcA*£ft£o ^7- 7Dy 
76 7 1 frt><Dtftt}&^ V'tV hms^o iL*>±tfiZ>lcm 
$!LT. %(Dm<o\s^fr (H iXttLol^M tfEK 
-T^o 7U V^- 70^6 7 1 3^&OHJ*^ NOT 
HJSS6 7 4*ttLT ANDEK6 7 2*cA;b2nS£ J k 
lc s ANDlH]g&6 7 3^A^^n^o 

[0 0 9 6] ANDtU 
Sg6 7 2fcA*Sft5i:tt>^ NOTIHIIB6 7 5*^ 
LTANDIH3S&6 7 3tcA^^nSo AND[n]Bg6 7 
2, 6 7 3<OtU*ttx OR(eIB&6 7 6teA***V OR 
gJK6 7 7 ©fflAtf HI* H7-f/^AASh5o 010 

ii«*^-r*affl«*Bi 1 nc^-To 01 o^s^ihik 

fc*V^T«> 7yy7'7ciy^6 7 1^0ttl*M 
7V ' 7 1 ^6 

Sfc* yV V? • 707^6 7 1 i!)^(DMWML 
[0 0 9 7] 09 (B) £^-rf§^®ffiiE»)[HlKte> P§ 

LT&m*§mmcQtimT2>ct&r*zz>o 09 cb) ^ 



a. 03 (b) te*-rffl««WB»E88<o*n6tra« 

[0 0 9 8] KtsSH* ^J^^63f 

<Oi!)flF*0i 2*<wai/T«6k:BL<BlBa , rs. 01 

So 

[0099] -oiov-fey h{H§lc|5|»j 

ofc£<13T\ Lofr6HifcWfct8.-oBOUt 
*y hffi^<D»x 3^l/->HiWLoWH i fc^ffc 

H i fcSfcf SOteHflBLT. LoMH i icSEffrTS 
[0 10 0] cn^a!), R(6Bttfr&ltirtF:7>f>< 

tc^ N ^2^;i/7,mff^^> / ^^^> / ^^^ a^x— 
?ic^cfcB$Hfctt*v*^^v^anfc^^A* 

T. 0^e>^^^Vh7 T ^y^:SUT^-rSo 
30 — ^^60ffi*tix rolOU-fey Mf^Ccfc^TH i 

H i oklSEffc-TSo 

[0101] B«-r— * = X-CS£i:"rS4:. SfelnlK 

40 hff^i^^VbW (X+l) tC^ofc^^^^^ 
-OiOU-fey hfl^O«*9>h«W (X+l) ICfc: 

[0102] cwia^ 09 cb) icTjiirm^mm 

= a^-^^iSUfc^Hfctt^v^ 




27 

[o i o 3] m i 3tix ffi»«ftiffliRfc»iSfS^« 
jaE««fc«^MBomfl«i:<DB« 

[0 10 4] i!S»i*OK«*^ *hu «/> 

;l/XfffP 1 -O0^;l/XfffP 2 1 > P2 2»6 

li. £f\ /Wxfflt K **?vi©Si^;i/XtE 
p i*gjftrrs 0 j£*«Bfc«* Wit 20 

^ /^l/X*St3. *«Vl©^;l/XtEP2 lfttf 

/^;i/Xit@t3. **sv l P 2 2*b#Fi9 1 

4©BW*B»Tfl]ftrr*o roo/^xiffP 2 K 20 
P2 2ft\ ^2E«ttfcBltol*rS*2/^l/X«BE*«fi!c^" 
5 0 R$Rg t 3 t 4 0B*tf . t 4 £ t 3 <DB«*M 

fc-rjcdtcrntf ##iTHi, t 3 = 1 4T*s 0 

[0 10 5] -7?. 

fcSMnrrso mwfltiMmm<D&&i&%:m±, *b. 

i,K;i/XSJEP nclHW^^T. /*;i/Xffit 1 s 
-v 20^4 /<;i/X«EP 4*8WnrrSo 

ffiP 4 0*>*^^V^Rtf*7*>f 5 8w< 

;i/xmEEP 1 o^-n&fc— as^So S4;^tffp 30 
4oiitti±. *«BTtix w^xiep 1 om&tm 

[0 10 6] flHtWBfcli. $4;^lffP 4£rWira 
roWXlffP3K P3 2^6ft5S3^;i/ 
XSJBE£r01*trr£o /^Xiff P 3 K P 3 2 It^lTtl 
*>/WZM1fit 3T\ ^?tf-V2-eS5o /*/l/X« 
ffiP 3 lRlf/WXaEP 3 20*y^^^V*U ^ 
SL<k5fc^SB*©»WfcJEfcT, ftiftu^^i 
JEP 2 lRtf/WXWEP 2 2<D*>*>f5y^5e 
B t blEirMZ&Zo /^XIJEP 3 1 &t>V^l/XfflE 40 

p 3 2<Dsw*m±, m&ftMmM<DmtfMm\£&z>-f 

mc. t 3tt^o &*5s »3><Jl/X*E* 
^•TS/^VXmff P 3 1 > P 3 2<D^;l/XW±x i^f 
hfe*2^;WtE*i«t5/^tff P 2 K P 2 
20/*;l/XI|g£|nlD£ Lfctf, S3^l/XtEO^^ 

[0 10 7] BB^ffliRoSSsisftWctt-SW&k: 
ti. t b = o tT&o cnfc:«k*K OTMtii, 
X«t 3<DA;l/X«tJEP 3 K P3 2^ tt^tvW 
X1EP2K P2 2 i:|5li:^^^V^T*ff!AP^nSo so 



^j^^P^ 2000-2869 

28 

b< t 3<DWBT\ ^;VX1EP 3 l &rJ^;l/X®EP 

3 2or^^^^u ^n^tv ^xbjep 2 is 

rj/S;l/X^ff P 2 2^^-f = V^>?)^t b/ctf 

[0108] mmimmm<ofcmm*m'bfc-?2>m&fc 

It, t b= t 3£-T£o CttfccktK ;^X1EP 3 

2 1, P2 2o*7^5>yfc-st*. cn^ta 

tK 01 3 ^^£5^ Btt^B&OJ&i&fcttx £ 
*\ ^;1/X«gt K (V1+V2) O/^Xlff 

b$b t 2^, ^n^n^i/XWtf ( t 3 + t b) T'fe 
5;^1/X1EP 6 1 Rtf;^7«ffP 6 2tf, B$B ( t 
4-tb) (0BPH«rM»TWiin5*iS o 

[0109] mmftmmmo^mm^&^'m^m^r 

S»& (tb = 0) . A;l/XiEP6 l i:/^l/XiEP 
6 2*4, ^ftetvW^ttt 3. (V 1 + V2) 

(,vKJJ&£©B©*Bttitlte1"£^ (0< t b< t 
3) > A;VXfSP6 lRtf/WXttBEP 6 2fci\ 
^n/^vxlSt b, *^2V logitf^ ^vxipl (t 

3-tb) n ^£ (V1+V2) /^X© 

[oi io] ffiifi^H^tos^^sfeffit^aiicf 

S»& (t b= t 3) . /^VXSJEP6 1MP62 

a. * n^tv^i/xipg t 3, *€^v i<osB#fc* /^v 

Xltb, **^V2©«5»WCO)BfcltA,««Efcft 
;VX1EP 2 K P 2 2 fc|s|i:/^XipgO/^l/X®EEP 

3 l > P 3 2*mn?Z>o §§iltc^3;^xiff 

(/Vl/X«ffiP 3 1 R^^XfffP 3 2) i ^O* 

(0^2/^l/XmE (/^;VXmEEP2 lStf/^l/XHEEP 
2 2) mu<D*^2^^l/?RTS*7Z^ ^^VfrZ^ 
■»jt«kB*0*«RIBfcjei:TI*Bt b#£»ii6*T 

Mot^o ctiic^o. /^xiep 2 ite^tr*/^ 

xaffiP3 iott«ti> E«**«/hJc-r*i:*o»2 
/^;l/XflEEtf» 3 ^;l/X®E tcfi* 6 4v>«8l (* 2 / ^ 
;i/x«ffit^3/^i/Xftff*^BSJcfflinsnftv^«iii) 

3b^^ R«**+Bfc , rSfc*0»2/^l/X«EEi:»3 

«tt^2 /^vxmff^s 3 /^i/xsffitc-&$ns 

«HI 2 /^l/X«E^W*n^nTt^S^ ^3 

[0111] cn^U^ JE»*fftBiR^«ft^ffl*n 
?tlS/^XlffP6 K P 6 2^?^, /Vl/X*g 



(16) 




|2 0 0 0- 2 8 6 9 



29 



30 



a tf y * tfSllc -T S c £ * T* ^ S 7c # £0* £ 2 R tf «* 

#-rs we /wfffP6isyp6 2%M 

-rs#SESP#te. ;WSEP 5SJin{*ifc«lcRJKfi 
«©}KBfcffliflSn£><A';*«ffi P 6 1 &l>VS;l/*mE 

p 6 2o#«e»#©«*b»u *ao«tt*yu- 

[0 1 12] &LtWffl\stc£ 01 3lc 

;Pxm»c§|^JS^^2/^l/XmJE^rffliPf So B16*t 

^^T^2/^l/XSffO/^l/XipS«±0/^l/Xi|S«r^o 
fg 3 ' aiior S o m 3 > SE<D ffliolc * 

^xmEO^V^^^Xte (Rtf) »2/^l/X«BE 

«rrs 0 cnic&L ^2/^xfE©fifl^si-§i 

JE t tfiSA £ * V>ttJBfr £ , |g 2 / S;l/XMjE Iff 3 / 

[o i 13] iwBSissflii T?jB^fc£H«<o*»s^» 

3UE4>WK#&tt. (WBttWlOi*tlWW8. 
ftEEai*0O*frJ±. V 1 = 1 40V. V2 = 30V, t 
l = 5msec> t 2 = 2 m s e c > t3=2mse 
c. t 4 = 2ms e c £bfc 0 Sfc, /^VXfffP3 1 
Stf P 3 2 093*nO^;l/XmEP 2 lRtfP 2 2©W*D 
fr£<Diint b^rOmsec— 2mse c O^HT^ffc 
£ii7c 0 C(Dtm iiftt b i:«**S*?0»ftR 
|>f^ CYfit) fcOBifl^Bl 4\CmTo COiltlt btfi 

0. 6msec«TOiYilil l«±<Offli:^^ 

1. 6ms e cW±T'liYffi«4«TOffii:&S«> iltl 
tbtfO. 6msec — 1. 6 m s e c (D^imX'lZ Y fit 
t± 4 ~ 1 1 OSBHTjffigc^c^ffcbTl^o <K9<fc? 

fg 2 / ^;l/Xlff £ S 3 / <;l/X«JEO / ^;l/^iB*|pi C 
ic bTIg 3^;l/Xiffo* v*-f a 2 /^xtt 



[0 1 1 4] 01 5£#!8LT. ^SSIlRtfM^m^ 
T, m\ /^X^EP 1 ^;1/X1EP 2 1 > P 2 2 

ono; < d/XWEitn 6 & sfg 2 / ^xlff« W*n*r s « 

ftfc. *Mtfe^Tt), t 4 = t 3t^§o 

10 [0115] m^nm^z, mwmnmm<om^mm\^ 

iSCT^^J:^^^;l/XSJE^:9i*a"rSo BttttftHS 

*\ sw^xiEP i trac^^^v^-eaiio-rso 

fg4>^;l/X®EP 4&. *7MMV2tU 
^;l/^r- V 2 ^*rs^^l/XQ£ET^So 

ro©/^tEP3K P3 2^&4SS3 
/^l/Xaffi^93iD*rSo /^XfEP 3 K P 3 2 
l^W*7l/^MV2i:U ;*Vl^;l/*-V2 £ 
20 *TS>^;l/X^ET*&So /^XfEP 3K P 3 2^ 
;l/Xffi«^-ftifc, *0OTHis P2 
2©/<Jl/X«fcraiJ t 3T^§o /^XfEP3 1 n P 
3 2ti, /^VXmffiP 2 K P2 2«0*VW^y^ 

mmtmmmo^mmicmcrc^m t bjg^^x 

9iftn*TSo 

[0 116] B»#i*Hifi<05S^*S*: £~?&MGte 
t 3 ©^;I/X1E P3K P3 2^, ^n^n/^;V 

xtiP2K p 2 2 ^[pic^^^v^auta^nSo 

30 B»«*iB*05****a^^^S»&lctt, tb=t 
3^-TSo C*UC<fctK /^;l/XSEEP3K P32M 
V^^^vyti, fnftv^XfEP2K P2 20 

[o l i 7] cne>lc<tO> Btt*fftiS^©?KBfcW*a 

^tlS/^XmjEP 6 K P 6 2<D*f?$. /^;VX#S 
£\ B»^BiR^«^flIHfc«CT***ci:ft^* 

So 

[0 1 1 8] 

[0119] a*Tt>Wfc. 3i/Xf 

^^T^SM 0 B a ^^H^«t-S<ii:. ittffcnlx 

^^(3DBi675r5*-efeoT^«c^PgiaoH#«r^ 
so -e^SBW^S^rffl^SC 




(17) 



31 



[0 2] j^feSSiStcS^SI^ffig^Wt-^^^^ 

[03] 03 (a) i±m nc^T^ B is^^tf{ilx3 
(b) &0 1 ic^m&m7Kgmtfffix.%m*§nm&W) 

[0 4] ^^fcz^Sffiaa^iR^OBB^ffiicAD* 

[0 5] B4U:^K»^*— >r^«a*^S^fc:»ffi 
[0 6] ^W^Sffiaa^^OKtt^ffifcJ:??^ 
0T*&So 

[0 7] *SSB8^«S«ai«gyR?OKtt*5*k:J:OjS 
[0 8] *56W»t:«S?Sft^*^^l8»*S^<fcD3£ 

[09] 09 (a) ti^s^ngamsscD-Fijowsr 

D7^0T$.^ 09 (B) ti(I^«fflB»lHlK<Ofifi<0 

[01 0] RKEIISO«l*** , rBIT*» 0 

[01 l] 01 OJc^-rSKlHlKO^d^llEOBB^* 



32 



12000-2869 



[0 1 2 ] 0 1 o ic^t-siisggo&m^fi^o&jg. 

[0 13] *^te«*«UI«««?©B»*tt^*5 

[01 4] 01 3^-rsiSj^^-vT^a^^^ 
m£EBi*n LtcW&<om 3/<?\sxn&wim<om z 
io mmtiafr z ©sin t ttaas^*? o»3ts»* t <om& 
(o i i^tat'feSo 

[015] #^Bfcfl5S«Ul*5*P©*ft*S^* 51 

&tf flrevsfc 9i*pt* & Bi&mjE/ ^ - ><o 2 £ icft&o 
[0i6] ^MtcssfflEaa^noffia*^*?© 
[^^oittB^] 

11. 12. 13s 14 SQBStE 
20 2 1. 22. 23. 24, 25.26 MWn® 
3 1. 31\ 32. 32' . 33, 33' 
3 1a. 3 2a. 33a 3l/7f Vy^fiSStiftl 

3 1b. 3 2 b. 3 3b mm 

4 ftKiKttH 

a *a«^«? 

B Igftlsl&S 

5 1 ^7b^? 

6 1 ^7H/S?X« 
5 2 

30 6 2 ^y^SP 

5 3. 6 5 HtfjK^^SP 

5 4. 6 6 tt«9B£ttpf 

6 3 

6 4 ay^l/- 




[01] 
32a 



32b 
J — 



31a 



^11 

.22 
-12 
-23 

^24 
-13 
-25 



32 



-26 
-14 



33 



[02] 




400 



500 600 700 

AW*<oa3t*(nm) 



600 



(18) 



m 2000-2869 



[03] 




7 



51 



7 

52 



53 



(B) 



66 




rjl 




W \r9 


n ; 






■ 

■ ■ 

n : 


n 






" ni 




2>f< 




% 





63 



[14] 
PI P21 P22 















: ti 


,t2!t3lt4;t3! 
r T T v ■> 



-- VI 



»1 



BtiflB£E 



P4 



■P31 'P32 



txxxxr. T 



P5 



.P61 iP62 



V1+V2 



P4 ! !P3'l JP32 



a? 



ta 
PS 



!P61 !P62 

'JT-'M 



0 

grourtd 

V2 

Vl+VZ 



P4 ' 



P5 



; ;p6i ;pg2 

- - r - r -r - r - 



ground 

-V2 

VI +V2 
VI 



[06] 



P21 P22 



[05] 



10 









t=a — 1 























































0 00 0.40 0.80 1.20 1.60 2.00 
(t3-ta) (msec) 



[010] 



672 




mmws. 



§1 



! ti St2!t3!t4!t3! 

!• i V T • ■ 

■ i i i i i 
P4 



VI 



ground 




85 

as 



Mimas 



'-- V1+V2 



P4 



P31 



V2 



PS • iP61 iP62 



- --V2 
ta 



ground 



P4 



'T31 , P33 



V1+V2 
VI -V2 



- 0 

ground 

- -V2 

- V1+V2 



VI -V2 



PS 



P61 P62 



673 



(19) 



2000-2869 



[07] 



P22 P24 
P11P12 reiJ[P|3/ 



Ml P42 



LI 



;t2tt3!t4!ts1" 



P2A 




P51 P52' P6I« P63' 
P62 P64 

****** 
(ta-0) 



P22 P24 
P11 P12P211 P23jf 



tl !t2',t3lt4 1 ,t3 



,51 P52 . P6»- 2 P6^ 4 

(0<ta<t3) 



P22 P24 
Pll P12 P21 



>22 P2 

.*|H-- V. 



!P41 P42^ 



1i2;t3?t4;t3" 



ground 



V2 



-V2 



---VI +V2 



.;_-!.. I (vi +V2) 

P51 P52' W D V, P6 P 3 ' 
P6Z P64 



(t3-t3) 



[08] 



[011] 



P22 P24 
P1 1 PI 2 P21 P23 



P41 



tl 



!t2;t3^4;t3 



P32 JP36 



P42I ! 5 P34 J P38 



P51 P52 PG1 P63 
P62 P€4 

(ta=0) 



PZ2 P24 
P11P12 P21 P23 




11 P 37 



P51 PS2 P61 P63 
P62 P54 

k«wph 

(0<ta<t3) 



P22 P24 
PUP12 P21 P23 



!P41 




— - VI 



-ground 



VI 

P33 i P>7 

ground 



;t2:t3;t4;t3" 



P42| 



r-h 



4- -V2 



P31 ;P35 J 



L. j.!_j---vi +V2 



J.J VI 

i L_I_I-J — -(V1+V2) 

P51 PSZ P€l P63 
P62 P64 

(ta-13) 



® 




© 


© 




1 


1 


0 


0 


0 


0 


0 


1 


1 


0 


1 


1 


0 


1 


0 


0 


0 


0 



12000-286 



[09] 



[01 2] 




T 



51 



-iP=L 



52 



53 




[01 4] 




0.00 0.40 



0.80 1 .20 
tb (msec) 



1.60 2.00 



mmmm i| 



i r 



J L 




[01 3] 

PI P21 P22 



atoms 



wmms. 



VI 



§1 



ti ;, t2:t3 |t4:t3: 

: P4 5 'P31 «P32 



ground 



rtlnlx: IT 



P5 



;p€i ;p62 



V1+V2 



— vz 




0} (21) 



m 2000-2869 



V2 

ground 

— -VZ 

V1+V2 




